THE ECOLOGICAL STUDIES ON BRACHYURA IN THE ESTUARY by Ono Yuiti





The bulletin of the Marine Biological Station






BULLETIN OF THE l\IARINE BIOLOGICAL STATION OF ASAi\lUSHI, 
VOL. IX, NO.4, 1959 
THE ECOLOGICAL STUDIES ON BRACHYURA 
IN THE ESTUAI~Y 
By 
YiiiTI 0NO 
Department 'of Biology, Faculty nf Science, ](yushu Unive-rsity, 
Fukuo/w., Japan 
(With 2 figures) 
The distributions and habits of Brachyura were studied in the estuary of the 
River Tatara. This river flows through Fukuoka Prefecture and empties into 
Hakata Bay joining the River Uni at its estuary. The estuary has a silty plane bed 
and is banked with concrete or stone walls. The upper part of the estuary has 
a grassy clay dike and reed plane. The effects oi the tidal rhythm extends as far 
as 2.4 km from the river-mouth. 
Nineteen species of crabs belonging to two families. i.e. Grapsidae (12 spp .. 4 
genera) and Ocypodidae (7 spp., 6 genera) were found from this river. 
THE DISTRIBUTION OF THE CRABS 
I. A schematic illustration of the distributions of the crabs along the cross 
section of the riv,cr; at 0.8 km from the river-mouth, is shown in Fig. I. 
s. errthrodaotrla 
Fig. 1. A schematic illustration of the distribution of crabs along a cross 
section of the River Tatara at O.Skm up stream from its river-mouth. 
A; High tide level of the spring tide. C; Low tide level of the neap tide. 
B; High tide level of the neap tide. D; Low tide level of the spring tide. 
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In general, the grapsoid crabs have a trend to prefer the vertical place, such 
as, concrete or stone wall of the bank and dike side for resting site, to the horizontal 
plane, such as, reed plane and muddy fiat, where most of the ocypoid crabs are 
found. But the vertical habitat range of each species of both families somewhat 
differs with each other as is shown in Fig. I. For example, some of the grapsoid 
crabs, 5esarma haematocheir, 5. erythrodactyla, 5. picta and Clistocoeloma merguiense, 
tend to live in the highest habitat, but others, 5. dehaani, 5. plicata, 5. bidens, 
Helice tridens tridens and H etice tridens wuana, live in the lower place. Some of 
the ocypoid crabs, Ocypoda stimpsoni, Gelasimus lacteus and G. arcuatus, are found 
in the higher place in the plane habitat while others, Macrophthalmus japonicus, 
Ilyoplax pusillus, Paracleistostoma cristatum, Cleistostoma dilatai<tm and 5copimera 
globosa, live in the lower habitat. The sea crabs, Hemigrapsus penicillatus and 
Gaetice depressus, are found on the site near the low tide mark. The length of the 
exposure time above the water seems to be the main factor controlling the vertical 
habitat preference of these species. 
2. The distributions of the crabs along the river were also investigated with 
special reference to their relation to the habitat arrangement. Generally speaking, 
the upper limits of the distributional ranges of all species are affected more or less 
by the chlorinity diminutions though the limits differ with the species. For ex-
ample, the distributions of 5. globosa, 0. stimpsoni, H. penicillatus and G. depressus 
are limited within 0.5 km from the river-mouth (16%o chlorinity in the flow-tide), 
while M. japonicus, 5. picta and other grapsoid or ocypoid species are distributed 
up to 2 km from the river-mouth (2.0 %a chlorinity in the flow-tide), and 5. 
haematocheir is often found even in the fresh water zone up to 2.5 km or more. 
The lower limits of most of the crabs, except some of the ocypoid ones, 0. 
stimpsoni, 5. globosa, and some of the grapsoid crabs, H. penicillatus, G. depressus, 
living mainly in the sea side, extend downwards to 0.2-0.5 km from the river-
mouth. But, concerning the factors controlling the lower limits, there can be found 
somewhat distinct difference between Grapsidae and Ocypodidae. Most of the 
ocypoid crabs do not live in the stream lower than 0.5 km above the river-mouth 
where the chlorinity in the flow-tide exceeds 16 %,. On the other hand, some 
grapsoid crabs, 5. haematocheir and S. picta, are. distributed downwards as far as 
to the sea side uninfluenced by the high chlorinity, while the distributions of some 
others, 5. intermedia, 5. dehaani, 5. plicata and 5. bidens, though the lower limits 
are the same as those of the ocypoid crabs, are supposingly more affected by the 
absence of suitable edaphic conditions in the lowest stream of this river than by 
the high chlorinity. The distributions of only a few of the grapsoid crabs, 5. 
erythrodactyla, H. t. tridens and H. t. wuana, the lower limits being also 0.5 km 
above the river-mouth, seem to be checked by the high chlorinity in the down-
stream as is the case of the ocypoid crabs. 
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].;lAIN HABITAT AND HABITS OF THE CRABS 
The habitats and habits of the most abundant species in this river are as 
follows: 
I. The grapsoid crabs : As is shown in Table 1, the grapsoid crabs living 
in the plane habitat such as reed plane, reed swamp or mud fiat, have nests each 
of which is occupied by an individual, and show the territorial behavior. On the 
contrary, the species livirlg on the wall have the tendency to make aggregations 
of several individuals in a nest or under a s~elter. 
Table 1 
Habitats and habits of Sesarminae and Helicinae in the River Tatara 
Species Main habitat 
Sesarma picta Crevice in concrete or stone 
wall and mud flat near-by 
S. intermedia Dike-side 
S. erytlwodactyla Stone wall and reed plane 
S· haematocheir Dike-side or stone wall 
S. dehaani Dike-side 
S. plicata Reed plane 
Helice tridens Reed swamp (damped) 
tridens 
H. t. wuana Mud flat 
I 
Occupation of shelter I 
or burrow by Territorial 
--srUgte-\-two Or more behavior 
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The grapsoj,d ·crabs are more active at night than in the daytime contrary to 
the activity of the ocypoid crabs which are seen only in the daytime. Several 
species, e. g. 5. picta and 5.erythrodactyla, seem to migrate from the shelter (crevice 
of the rock and stone-wall or burrow in the soil) on the land to the feeding area of 
the water side (reed plane or on the mud surface) accompanying with the tidal 
rhythmic movements in a day. On the other hand, 5. haematocheir shows the 
seasonal migration appearing on the river-side or on the beach-side in the breeding 
season (June-August) and living in the rest seasons on the land far from the river 
or sea. 
It seems that the grapsoid crabs feed on monocotyledonous plants growing 
in the habitat (5. dehaani, 5. intermedia and 5. haematocheir), or on various 
detritus and other micro-organisms on the ground surface (5. picta, 5. erythrodactyla 
and 5. plicata). It was often observed that the latter group attacked the ocypoid 
crabs just moulted. 
2. The ocypoid crabs : The habitat preference of the ocypoid crabs was 
studied on the river bed, and the relation between the distribution of crabs and 
texture of soil was ascertained by the field observations and also by some ex-
periments. In Fig. 2, several distributional types of diameter of soil grain are 
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Fig. 2. Distributional types of soil 
grains and the densities of several species 
of crabs nesting on the soil of each type. 
sp. 1 ; Scopimera globosa 
sp. 2 ; Ilyoplax pusillus 
sp. 3 ; Gelasimus lacteus 
sp. 4 ; JVI acrophthalmus japonicus 
sp. 5 ; Paracleistostoma cristatum and 
Cleistostoma dilatatmn 
time above the water. 
compared with the densities per 
one square meter of several 
species of crabs living on the soil 
of each type. 
As is shown in Fig. 2, the 
sandy flat is most favourable for 
S. globosa and 0. stimpsoni and 
the muddy flat is the best for 
111. japonicus, P. cristatum and 
C. dilatatum. The favourable soil 
of other spe~ies are intermediate 
between sand and mud, that is, 
G. lacteus rather prefers the sandy 
bed to the muddy bed that is 
favourable for I. pusillus, . but 
ovcrlappings of the ranges are 
seen at least in some degrees 
among all ocypoid species. The 
habitat preference of G. arcuatus 
is peculiar among the ocypoid 
crabs, as it lives on the hard soil 
in the reed plane mingling with 
S. plicata. The effect of the 
texture constitutions on the dis-
tribution of the ocypoid crabs 
seems to be more important than 
that of the length of exposure 
Most of ocypoid crabs are active on the ground above the water during the 
ebb-tide, but P. cristalttm seems to be active under the water. Each individual 
of the ocypoid crabs has a nest and shows a territorial behavior as is seen in some 
of Sesarminae living in the plane habitat, and as the result, the nests are distributed 
uniformly on a habitat. All of the ocypoid crabs feed on the diatoms or micro-
organisms on the mud or sand surface. 
